il q557- O-050S [fs o fac:
Archaeological Services, Inc. RE@EEVE@
JAN 13 2003

DIV HIST PRES

A MODEL FOR PREDICTING THE LOCATIONS OF PREHISTORIC
ARCHAEOLOGICAL SITES ON WISCONSIN ELECTRIC HYDRO
LANDS ON THE MICHIGAMME AND LOWER PAINT RIVERS IN IRON
AND DICKINSON COUNTIES IN UPPER MICHIGAN AND THE BORDER
RIVERS BETWEEN WISCONSIN AND MICHIGAN (BRULE & MENOMINEE)
AND THE PINE RIVER IN FOREST COUNTY, WISCONSIN,

REPORT OF INVESTIGATIONS NO. 102186

305 South Britton Road » Union Grove, W1 53182 e Phe 262-878-0510 o Fax: 282-878-0717

EPA-R5-2018-009055_0000329_0001



A MODEL FOR PREDICTING THE LOCATIONS OF PREHISTORIC
ARCHAEOLOGICAL SITES ON WISCONSIN ELECTRIC HYDRO
LANDS ON THE MICHIGAMME AND LOWER PAINT RIVERS IN IRON
AND DICKINSON COUNTIES IN UPPER MICHIGAN AND THE BORDER
RIVERS BETWEEN WISCONSIN AND MICHIGAN (BRULE & MENOMINEE)
AND THE PINE RIVER IN FOREST COUNTY, WISCONSIN.

REPORT OF INVESTIGATIONS NO. 102186

EPA-R5-2018-009055_0000329_0002




A MODEL FOR PREDICTING THE LOCATIONS OF PREHISTORIC
ARCHAEOLOGICAL SITES ON WISCONSIN ELECTRIC HYDRO
LANDS ON THE MICHIGAMME AND LOWER PAINT RIVERS IN IRON

AND DICKINSON COUNTIES IN UPPER MICHIGAN AND THE BORDER
RIVERS BETWEEN WISCONSIN AND MICHIGAN (BRULE & MENOMINEE)
- AND THE PINE RIVER IN FOREST COUNTY, WISCONSIN.

Prepared for: Wisconsin Electric Company
800 Industrial Park Drive
Iron Mountain, MI 49801

Prepared by: AVD Archaeological Services, Inc.
305 South Britton Road
Union Grove, WI 53182
And Mead & Hunt, Inc.
6501 Watts Road
Madison, W1 53719-2728

June, 2002

EPA-R5-2018-009055_0000329_0003




ABSTRACT

This report describes the development of a model for predicting which of certain WE hydro
project lands are likely to contain prehistoric archaeological sites. The lands are adjacent to the
Michigamme and Lower Paint Rivers in Iron and Dickinson Counties in upper Michigan, the border
rivers between Wisconsin and Michigan (Brule, Menominee) and the Pine River in Forest County,
Wisconsin. Twelve hydro projects were initially involved in the study: Way Dam, Hemlock Falls,
Lower Paint, Peavy Falls, Michigamme Falls, Brule, Pine, Twin Falls, Kingsford, Big Quinnesec,
White Rapids and Chalk Hill (Van Dyke 1997). The number ofiydro projects involved in the study
was later reduced to ten when the White Rapids and Chalk Hill hydros were removed.

The model was developed over a period of three years with two field seasons of sampling
followed by a third field season during which limited surveys were conducted to test the model. At
least three prehistoric sites were found in a sample of 123 acres of higher probability (HP)areas while
no prehistoric sites were found in at least 300 acres of lower probability (LP) areas.

We believe that this is a workable model for prehistoric site locations. It does not guarantee
that prehistoric sites will be found in HP areas, rather, it indicates that there is a greater likelihood
of finding a site in HP areas. It also indicates that there is a lower likelihood that prehistoric
archaeological sites will be found in LP areas, in general, with the possible exception of the Big
Quinnesec hydroelectric project.

We recommend that this model be used to guide management land use planning. Any
development that is planned for HP areas should be preceded by an archaeological survey. Planned
development in LP areas should be reviewed in light of the model, the scope of the project, and any
new archaeological information. If there is no contraindication, LP areas should require no further
survey for prehistoric sites.
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SITE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

1.0 INTRODUCTION

In 1997, Wisconsin Electric Power Company (WE) began consulting with the Michigan and
Wisconsin State Historic Preservation Offices (SHPOs) regarding the development of a predictive
modeling approach to assist in identifying archaeological properties on certain WE lands in
Michigan and Wisconsin. WE has obtained the concurrence of the Michigan and Wisconsin SHPOs
in the methodology to be used in developing the predictive model. The predictive model will define
areas that will require an archaeological survey if ground disturbance is proposed and areas that will
not require archaeological survey. Once the predictive model has been completely developed, WE
may choose to implement its procedures. If WE uses the results of the predictive model to determine
the need for a survey, the procedures defined by the model will substitute for consultation as outlined
in Section 3.C.(2)(a) of the Historic Resources Management Plan. Ifthe results of the model indicate
that a survey is needed, the survey and any other necessary resource-management activities, will be
conducted as outlined in Section 3.C.(2)(a). If for any reason the developed predictive model is not
adopted, WE will continue to consult with the Michigan and Wisconsin SHPOs, as appropriate,
regarding survey needs in accordance with the conditions stipulated in Section 3.C.(2)(a) above.

This report describes the development of a model for predicting which of certain WE hydro
project lands are likely to contain prehistoric archaeological sites. The lands are adjacent to the
Michigamme and Lower Paint Rivers in Iron and Dickinson Counties in upper Michigan, the border
rivers between Wisconsin and Michigan (Brule, Menominee) and the Pine River in Forest County,
Wisconsin. Twelve hydro projects were initially involved in the study: Way Dam, Hemlock Falls,
Lower Paint, Peavy Falls, Michigamme Falls, Brule, Pine, Twin Falls, Kingsford, Big Quinnesec,
White Rapids and Chalk Hill (Van Dyke 1997). The number of hydro projects involved in the study
was later reduced to ten when the White Rapids and Chalk Hill hydros were removed by WE for
reasons explained later (Section 2.0).

The model is based on a sample design that consists of several steps. The first step was a

thorough literature search during which were gathered all available facts on previously reported

AVD Archaeological Services, Inc.
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SITE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

archaeological sites within about six miles of the hydro project boundaries.! The literature search
provided base line information on a variety of categories including site location, density, type and
age, but not all categories for each site. The resulting list was short; few prehistoric sites were
known in or near the hydro project lands and little was known about any of the sites. Archaeological
surveys had been few and far between. Thus, the next step of the sample design was to survey a
sample of WE land holdings and discover more archaeological sites. The total number of previously
known and newly discovered prehistoric sites would then comprise a database from which a sample
of sites could be selected to provide environmental variables to describe a site profile or “typical”
prehistoric site setting. In other words, the objective was to discover which environmental variables
were common to most known prehistoric archaeological sites. in that area. The opinion of other
archaeologists who had conducted surveys in the upper peninsula in the 1970's was that any sample
design should include a minimum 20 percent fraction (Martin and Martin 1979). Further, since area
archaeology was largely unknown, we decided to follow conventional wisdom in the design which
was, “for surveying unknown areas, the simplest sampling designs may well be the most practical”

(Plog 1976:158).
2.0 SAMPLE DESIGN

A multi-stage sample design was proposed consisting of two consecutive years of sampling
followed by a third year of testing a preliminary model to be formulated from the results of the first
two years of sampling (V an Dyke 1997). The sample design was a simple random sample with units
consisting of transects, long lines that cross-cut the land holdings at perpendiculars to the course of
the river and reached out to the property boundaries. A twenty percent total sample for each hydro
project was to be attained in two years. Fieldwork was to occur over a two year period because it
was judged that a ten percent sample would take 10-12 weeks to complete. Thus, a twenty percent

sample could not be easily accomplished in one field season. It addition, after one season of

Six miles was an arbitvary choice. WI SHPO has generally asked for sites within 2-3 miles of
reservoirs.

2 AVD Archaeological Services, Inc.
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SiTE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

sampling in remote settings with difficult access, we might want to analyze the results and make
adjustments in the on-the-ground technique, perhaps switching to quadrat sample units.

The process began with two consecutive field seasons of sampling ten percent of the land
area of each hydro. To select a ten percent sample, the total number of acres of land within each
hydro project boundary was obtained from WE, and property boundaries were drawn onto the 13
USGS 7.5' quadrangle maps encompassing the hydro project lands.* Sheets A-1 through A-19 show
project boundaries in heavy black line. Each project was divided into 100 meter wide survey
iransects based on the Universal Transverse Mercator grid (UTM) that were aligned, in general,
perpendicular to the general trend of the river.’ Each transect was numbered from 1 to #, beginning
at the north end of each hydro project boundary. If a transect was interrupted by a body of water
larger than a small stream (e.g. a small bay), a new number was assigned to the transect on the other
side of the water (see Sheets A1-A19). Transects were aligned in cardinal directions, either north-
south or east-west, in order to facilitate navigation by the survey crew in the heavily-wooded
environment. The acreage of each survey transect was calculated and recorded in a table along with
the length and width of the transect. A random number table was used to select transects to be
surveyed. The acreage of the first transect selected was recorded, then another was selected and the
acreage of that transect was added to the previous selection until the total equaled approximately ten
percent of the total acreage of the land holdings for that hydro project. The same procedure was
repeated for each of the twelve hydro projects. It was repeated the following year so that a twenty
percent sample was obtained for each hydro project.

The random sample was an unbiased way of selecting places on the ground to search for
sites. We hoped that the transects would cross-cut many micro environments and give an accurate
representation of those environments even though micro-environmental information was not
collected, but we sought to cut across the full range of environments. Transect sampling was

continued through the second year for that reason. Quadrats, depending on the size, might have

Sheets A-1 through A-19 are portions of 13 USGS quadrangles. There is some overlap of USGS
maps on the 19 sheets. ‘

Not all project boundaries were neatly coincident with the 100 meter wide transect. An occasional
transect might be narrower.

3 AVD Archaeological Services, Inc.
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S1Te LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES:

limited the number of micro-environments that could be encountered in the sample. Sampling in
transects has been shown to be more efficient than sampling in quadrats for this purpose (Plog 1976).

After two years of sample surveys, 4,252 acres (0f 22,132 total acres) had been surveyed and
18 new archaeological sites were found; 15 of them (83.3%) were on the two southern hydro
projects, White Rapids and Chalk Hill (Van Dyke 1999a, 2000). They were found in a sample of
554 acres (13% of the total 1998 and 1999 sample surveys which constituted the entire 20 percent
sample of White Rapids and Chalk Hill). Furthermore, 44 of 64 previously known archaeological
sites (68.8%), were also reported on the White Rapids and Chalk Hill hydro projects on the
Menominee River. Put another way, 72 percent of all presently known prehistoric archaeological
- sites on WE hydro project lands are clustered in the southern 12.6 percent of the hydro lands (the
White Rapids and Chalk Hill hydro projects), while 28 percent of all known prehistoric sites are on
the other 87.4 percent of the hydro lands. WE management decided to withdraw White Rapids and
Chalk Hill from the model project for two reasons: 1) archaeological site density on White Rapids
and Chalk Hill hydros is so high that any future construction would almost certainly require an
archaeological survey regardless of the outcome of the model, and, 2) there are no long-term
management plans for construction on those hydro lands. Thus, ten hydro projects remained in the

modeling project.

3.0 SITE AND MAP DATA

We sought to describe a “typical” prehistoric site location based on all known site settings
within about six miles of the hydro project after two years of sampling. A data base of 110
archaeological sites was compiled with 82 prehistoric and 28 historic period sites.* Appendix B-1
is a list of the prehistoric sites by site number and hydro project name. After removing the sites on
White Rapids and Chalk Hill hydro projects, and seven other sites for which there is insufficient
information, 31 prehistoric sites remained. One other site, 2010220 (Van Dyke 1999b) was added

to the sample to bring the number to 32 prehistoric sites with which to characterize a typical site

This a model for prehistoric sites only, Thus, there is no further mention of historic sites.

4 AVD Archaeological Services, Inc.
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setting.’ Appendix B-2 lists the 32 prehistoric archaeological sites and all relevant information about
each site. The 32 sites are reported from six hydro projects: Way Dam, Twin Falls, Pine,
Michigamme Falls, Lower Paint and Big Quinnesec. There are no known prehistoric sites on Peavy
Falls, Kingsford, or Hemlock. The tenth hydro, Brule, has three reported sites. They were evaluated
for NRHP eligibility and found to be not significant (Brazeau 1989, 1991). After further review of
all information, plus site visits, these were determined not to be archaeological sites at all but natural
quartz distributions (Van Dyke 1996).

Little is known about any of the 32 sites with the exception of 2010220, an NRHP eligible
site, so there is little cultural information to consider. Most of the sites lack a cultural identity (e.g.
Late Woodland or Archaic). To summarize, the 32 sites represent 33 to 38 components (it is unclear
from site records if, e.g., unknown prehistoric/Archaic means an unknown prehistoric component
and an Archaic component [i.e., 2 components], or if it means an unknown prehistoric component
that may be Archaic [i.e. 1 component]): 17 are listed as unknown prehistoric, 4 are listed as
Woodland, 1 is listed as Late Woodland/Archaic?, 1 is Middle & Late Woodland, 4 are listed as
multi component unknown prehistoric/ plus an additional component (e.g. /drchaic? /historic,
/Archaic/Woodland, /Paleo Indian) and 4 have no listed cultural affiliation.

After reviewing all site data, it was determined that the characteristics of slope, aspect,
distance to nearest water, and distance to the next nearest water source would be used to develop
a characteristic site profile. The first three were picked because these data could be obtained from
USGS maps or could be calculated by the Digital Elevation Model (DEM, see below). We felt that
distance to a second water source was also an important factor based on our research on the White
Rapids and Chalk Hill hydro projects, but those hydro projects were removed from the sample
project. Because there are so few known sites on the hydro projects north of White Rapids and
Chalk Hill, distance to second water did not appear to be an important variable until we plotted the

known site locations on a 1930 U.S. Army Corps of Engineers (COE) pre-dam map of the

This model is based on environmental variables, not cultural variables, so it is an environmental
model, not a cultural model.

5 AVD Archaeological Services, Inc.
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SITE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

Michigamme River that was found in the WE Iron Mountain archives. Following that, distance to
a second water source again appeared to be a meaningful variable and was retained.

The pre-dam river channels for Way Dam were digitized using section corners as control
points. A map for Way Dam was reproduced from the COE map and the 1913 Sagola 15' quadrangle
which was obtained from the USGS in Colorado. The Peavy Falls pre-dam river course was
digitized from the 1913 Sagola 15' quad. This was done for these two hydros because the dams
created large reservoir lakes on those projects while such lakes were not created in the other hydro
project areas. Thus, the pre-dam channels in the other projects are very similar to their

configurations today with the exception of the southern end of Twin Falls.

4.0 DEFINITIONS, DATA SOURCES, PROCESSING

4.1 General Definitions
Geographic Information System (GIS)
A GIS is an organized collection of computer hardware, software, geographic data, and

personnel designed to efficiently capture, store, update, manipulate, analyze, and display all forms

of geographically referenced information. The
GIS software used for this project is Arcinfo
developed by Environmental Systems Research

Institute, Inc., (ESRI) Redlands, California.

Digital Elevation Model (DEM)
The term digital elevation model or DEM
is used to refer to a digital representation of a

topographic surface. For purposes of this study |

it refers specifically to a raster or regular grid of

Figure 1: Representation of DEM data, Each grid cell

spot heights as shown in Figure 1. has an elevation associated with it

8 All GIS work was done by Mead & Hunt Inc., of Madison, Wisconsin.

6 AVD Archaeological Services, Inc.
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The DEMs used in this project were obtained from the United States Geological Survey
(USGS) and have grid resolution of 30 meters. In other words the x and y dimension of each grid

cell 1s 30 meters.

Digital Raster Graphics (DRG)
DRG are scanned versions of the USGS topographic quadrangles. These files are scanned

at 250 dpi and projected to a common map coordinate system.

4.2 Data Sources
USGS 30-meter Digital Elevation Model (DEM)

The individual DEMs for the appropriate quad sheets were obtained from USGS. These were
appended into a seamless DEM for the whole study area (Michigamme Reservoir to below White

Rapids Dam).

USGS Digital Raster Graphics (DRG)

Scanned versions of the appropriate USGS quadrangle maps for the study area were used as

a backdrop image for the maps.

Previously Known Archeological Sites Locations and Parameters

The locations of all previously known prehistoric sites and were obtained by conducting
literature searches (and repeat visits) to various locations: Wisconsin Historical Society, Madison,
Wisconsin; Michigan Historical Center, Lansing, Michigan; Crystal Falls Community Library and
Harbour House Historical Site, Crystal Falls, Michigan; Florence Library, Florence, Wisconsin; Iron
County Museum, Caspian, Michigan; Menominee Range Historical Foundation Museum, Dickinson
County Library, and Last Chance Saloon, Iron Mountain, Michigan; Pentoga Park “Old Chippewa
Cemetery”, near Chicégon Lake in Michigan.

7 AVD Archaeological Services, Inc.
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Current River Courses/Reservoirs

Current river courses were provided by Steigerwaldt Land Services of Tomahawk,
Wisconsin, and are part of the WE GIS database. They were created by digitizing USGS 7.5'
quadrangle maps, and using aerial photographs to update the rivers and tributaries to match current

conditions.

Single-line Tributaries
Single-line tributaries data were provided by Steigerwaldt Land Services and are part of the
WE GIS database. They were created by digitizing USGS 7.5' quadrangle maps, and using aerial

photographs to update the rivers and tributaries to match current conditions.

Corps of Engineers Map

A hydrology river course layer was created in the GIS by replacing the Michigamme and
Peavy Falls reservoirs with their pre-dam river courses. A 1930 pre-dam topographic map (1:24,000
scale) showing the projected extent of the Way Dam hydro project reservoir (Michigamme
Reservoir) was found in the WE archives in [ron Mountain. This map was digitized and used to

show the pre-dam river course through the present reservoir.

Historic USGS Quadrangle
The 1913 USGS Sagola 15' quadrangle (pre-dam) was obtained from the USGS in Colorado

for use in digitizing the Peavy Falls pre-dam river course.

4.3 Processing

To develop information on a typical site location, the previously known archeological site

locations were examined and the following variables were selected:

. Slope

. Aspect

. Distance to Nearest Water (1* H20 in Appendix B-5)

. Distance to Next Nearest Water (2™ H20 in Appendix B-6).

8 AVD Archaeological Services, Inc.
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The variables are discussed in more detail in Section 3.4.

Slope within the DEM refers to the maximum rate of change in elevation from each cell to
its neighbors and represents the degree of slope for each cell. In more common terms, slope refers
to the angle of the site surface with respect to level (Ievel = 0°) and is measured in degrees. A slope
grid was created from the DEM using Arclnfo.

Aspect within the DEM refers to the steepest downslope direction from each cell to its
neighbors. In common terms, aspect refers to the direction of the slope; 0 is true north, 90° is east,
and so forth. An aspect grid was created from the DEM using ArcInfo.

Model Deve!opmem - Determining Known Archeological Site Characteristics. Most
previously known sites were quite small so that site information could be gathered easily. However,
in cases where the slope grid provided a range of slope values for a site, all site information was
reviewed and a single representative slope was selected for the site, usually based on the most
prevalent slope relative to site area.

Similarly, in cases where the aspect grid provided a range of aspect values for a site, all site
information was reviewed and a single aspect was selected, usually based on the most prevalent
relative to site area.

Distance to Nearest Water is given in feet from the center of the archaeological site as it is
entered in the GIS. In the case of Way Dam and Peavy Falls, distance to nearest water is based on
the pre-dam maps discussed earlier. For all other projects, the nearest water source is the main stem
of the current river determined from USGS 7.5' quadrangle maps.

Distance to Next Nearest Water is the distance to the closest first order tributary of the main
river. In the case of Way Dam and Peavy Falls, distance to next nearest water is based on the pre-

dam maps.

9 AVD Archaeological Services, Inc,

EPA-R5-2018-009055_0000329_0016




SITE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

4.4 Selection Criteria

Slopes for the 32 sites ranged from 0 to 12
degrees. Slope was sorted from low to high in Correl
Quattro Pro 9.0. Appendix B-3 gives the slope for
each site. Slopes were depicted on a histogram
(insert) and the mean slope was calculated (%=3.4%).
The mean plus one half the standard deviation of the
mean (s = 3.0) was used as the cutoff (4.9°) for
selecting slope.

Twenty five of 32 sites (78.1%) have a slope

of 4.4 degrees or less, while seven sites (21.9%) have

slopes from 5.2 to 12 degrees. Information for the

Sorted By Slope
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latter seven sites was reviewed again to determine why the slopes for these sites might be, in some

cases, much greater. In each case, the site was on the edge of a bank high above a river. When the

DEM calculates slope, it is usually the steepest slope (i.e. highest number) that dominates the

calculation so that while a location may be perfectly flat (slope = 0°), if it is adjacent to a 30 foot

high bank, the calculated slope will be greater than level. In cases where we had made site visits (6

of 7 sites), we knew that this was the case. Site 20DK28 was the only site not visited by us.

Aspect was examined for each of the 32 sites.
Sorted from low to high in Correl Quattro Pro 9.0,
they %.vere depicted on a histogram (inset) and the
mean aspect was calculated (X=196.0). Appendix B-4
gives the aspect for each site. Twenty four of 32 sites
(75.0%) have aspects between 112 and 225 degrees,
two sites have aspects of less than 112 degrees and
gix sites have aspects greater than 225 degrees.
Information for the latter eight sites was reviewed

again to verify the aspects.

10

Aspect
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Sites 2010241, 2010185, 20DK42 and 20DK36 are inundated by Michigamme Reservoir.
The artifacts were found by an artifact collector while they were exposed during a low water stage
in the late Fall of 1994 (2010185, 20DK36) and 1998 (2010241, 20DK42). Since they were found
on the flat bottom of a reservoir, aspect cannot be determined by the DEM; therefore, we assigned
an aspect based on map inspection and an assumption as to the location of the predam river channel.
The aspects calculated for sites 20DK 6 and 20DK28 may be affected by micro topographic variation,
similar to what can happen to the slope calculation near a steep bank. Site 47FL31 is on the north
bank of the river across from the confluence of the Michigamme and the Brule River (the two
become the Menominee River at this point). This is a unique setting and the site has a north aspect.
Similarly, 2010234 is on the east bank of the Paint River and has an aspect of about 270 degrees.
Thus, only the latter two (6.2% of the total) have aspects that are known to differ from the range used

to select the variable range for the model.

Distance to Nearest Water ranged from 1 to Distance to Nearest Water

1,100 feet from the center of the archaeological site _
(inset). In most cases the nearest water was the main ’x
stem of the river flowing through the hydro project, ::
but in some cases, the Way Dam project for example, | § :
it could be the distance to a predam stream (Appendix e
B-5). The mean (X=201.5 feet) and standard f‘:}
deviation (s=244.9 feet) were calculated and the mean R o og ooy 2

g AR L g o s - kM O
D N WA AN ﬁﬁl? PHY el AN T ’.u
plus one standard deviation (~ 446 feet, rounded up Sttes

to 575 feet) was used as a buffer. That distance
included 30 of 32 sites (93.8%).
Two sites are outside that distance, both reported by a local artifact collector. Site 2010243

is 1,100 feet from a predam lake (now inundated) and about 2,000 feet from the main stem of the
Michigamme River, Site 2010186 is 800 feet from a creek (now inundated) that was tributary to the
Michigamme River, about 800 feet from a marsh (now inundated), and about 2000 feet from the

Michigamme River. Both site locations are unique in that the Distances to Nearest and Next Nearest

11 AVD Archaeological Services, Inc.
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Water are farther by a great deal more than any of the other sites, but they represent only 6.2 percent

of the sites used to establish Distance to Nearest Water,

Distance to Next Nearest Water (or Distance

to 2™ Water) ranged from 20 to 2,930 feet from the

Distance to Znd Water

center of the archaeological site (inset and Appendix
B-6). Second water sources were first order tributaries
of the main stem of the river. The mean (X=1,211.3

feet) and standard deviation (s=704.9 feet) were

calculated. The sum of the mean plus one standard

deviation, ~1,916 feet rounded up to 2,000 was used

as a buffer around the second water sources. Thirty of

32 sites (93.4%) were within about 2,000 feet of a

second water source.

Two sites were outside that distance. Site 20DK30 (Witkowski et al. 1994) consisted of one
quartz, one chert and two quartzite flakes found on the surface of a stream-side trail. The private
landowner denied permission for further work so nothing more is known about the site. Site
2010238 is a single piece of quartzite found by an artifact collector during a low water level in
October 1998.

Elevation above sea level (asl) for each site was calculated by the DEM. The histogram for
elevation (Appendix B-7) reflects the natural change in elevation above sea level between the higher
northern hydro projects and the lower southem projects. Elevation was not used as a variable for

site selection.

5.0 FIELD MAP PRODUCTION

To run the model and obtain a set of maps for inspection, the following criteria had to be met
for all locations: Slope < 5 AND, Aspect 2124 and Aspect < 225, AND distance to the main stem
of the river and reservoirs <575 feet, AND distance to nearest tributary river < 2000 feet. Arc Info
was used to generate a coverage layer depicting areas that meet all four criteria of slope, aspect and

distance to nearest and next nearest water. These maps (Sheets A-1 through A-19), were used to

12 AVD Archaeological Services, Inc.
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guide archeological survey to test the preliminary model. They combine the following data layers:
DRGs (to show topography), all possible 100 meter wide survey transects (with transect numbers),
archaeological survey sample transects from 19§8 and 1999 and all previous timber sale surveys
(except June, 2002), all known archeological sites within WE holdings, the pre-dam river courses
(at Way Dam and Peavy Falls), and areas selected as higher probability for the preliminary model
(the red areas on Sheets A-1 through A-19). Higher probability areas (HP) are here defined as areas
that satisfy all four criteria for an archaeological site location: Slope < 5 AND, Aspect =124 and
Aspect < 225, AND diétance to the main stem of the river and reservoirs <575 feet, AND distance
to nearest tributary river < 2000 feet. Lower probability areas (LP) are here defined as those areas
that do not satisfy the four criteria named above.

As part of the research design, we were to test the model in a third season of sampling to
verify that sites are more likely to be in the HP areas and less likely to be found in the lower
probability areas (LP). We initially proposed to survey a 2% percent sample of HP and a 2% percent
sample of LP areas to test the model. The GIS-generated maps show HP as areas of red comprised
of either individual or contiguous 30-m squares. On a 1:24,000 map, they are very small (one 30-m
square equals .2222 acre). For logistical reasons alone (size and difficulty of access or discovery),
we could not sample 30-m squares, nor would we want to because they are creations of the GIS
based on averaged measurements for a particular place. To arrive at a more manageable size, we
looked at blocks or strings of HP area that contained nine or more contiguous 30-m squares (~2
acres). Manual inspection of the GIS-generated maps revealed that a total of 137 transects on ten
hydro projects contain HP areas of greater than nine contiguous 30-m squares. These total only
1,094.5 acres (Table 1). A 2% percent sample of 1094.5 acres is only 27.4 acres, not a meaningful
sample, especially when distributed across ten hydro projects. Similarly, a 2} percent sample of the
137 transects that contain more than nine contiguous 30-m squares is only 3.4 transects.

To summarize, there are 22,132 total acres of land holdings on the ten hydro projects. Based
on the first run of the model, there are 1,094 acres of HP area and 21,037 acres of LP area. HP areas
totaling 239 acres have been surveyed either through transect sampling (68.3 acres) or through
timber sale survey (170.6 acres). This is a 21.8 percent sample of all HP areas. LP areas totaling

4,208 acres have been surveyed either through transect sampling (3,099 acres) or through timber sale

13 AVD Archaeological Services, Inc.
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survey (1,108.4 acres) (Table 2). This is a 20 percent sample of all LP areas. To test the model
through random sampling, at a 2 % percent sample size would not provide enough coverage to
constitute an adequate test.

Table 1: HP & LP Survey Statistics by Hydro Project as of June, 2002

Hydro tol. hydro  tot HP fot. HP fot. LP tof. LP
Project acres acres avail. surveyed acres avail, surveyed
Big Quinnesec 379.0 23.0 8.0 355.9 59.0
Brule 1,861.2 75.4 58.1 1,785.8 695.2
Hemlock 796.4 75.2 35.2 721.2 309.6
Kingsford 1,615.8 124.0 3156 1,481.8 358.0
Lower Paint 2,826.7 2892 104.5 2,837.5 436.1
Michigamme Falls 1,112.1 111.0 48.7 1,001.0 232.3
Peavey Falls 3,580.5 88.2 15.4 34922 707.1
Pine 618.5 17.8 9.1 600.7 134.9
Twin Falls 1,264.6 76.5 3.6 1,188.1 160.0
Way Dam 7.977 1 214.1 46.8 7.762.9 1,332.1
22,1319 1,094.5 360.9 21,0371 44253
% tot. hydro lands 4.9 1.6 95.1 20.0
% all HP surveyed 33.0
% ali LP surveyed 21.0

Map inspection (and the results of our surveys) showed several areas where archaeological
sites are more likely to be found (i.e. within 575' of nearest water, 2,000' of next nearest water), and
many of these areas have not been tested at all. Locations such as stream confluences, lake
inlet/outlet points and marsh-swamp inlet/outlets would not necessarily fall into another random
sample. Therefore, we thought it appropriate at this point to conduct purposive sampling, targeting
those areas.

In late October/early November, 2001, another group of locations was purposely selected to
test the HP areas. Due to the onset of inclement early winter weather, only 123 acres on six hydros
were tested. They were distributed as follows: Big Quinnesec - 5 acres, Hemlock Falls - 22 acres,
Lower Paint - 56 acres, Michigamme Falls - 25 acres, Peavy Falls - 2 acres, Way Dam - 12 acres.
No LP acres were tested at this time.

Three new prehistoric archaeological sites were found in the HP areas. With the completion
ofthe additibnai 2001 testing of 123 acres of HP area, 361 acres (33%) of the total HP area has now

been surveyed (see Table 1). In 2000, a timber sale survey found a prehistoric site within 60 meters

14 AVD Archaeological Services, Inc.
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Wisconsin Electric Archaeological Predictive Model : Table 2
Summary of High and Low Probability Areas

Transect Areas Surveyed in 1998-1999-2001 and Timber Surveys

Big Quinnesec 23 356 3 5 0 59 0
Brule 75 1786 16 0 43 : 236 459
o Hemlock 75 721 10 22 3 141 135
Kingsford 124 1482 32 0 0 272 87
Lower Paint 289 2638 30 58 19 210 226
Michigamme Falls 111 1001 20 25 3 178 46
Peavy Falls 88 3492 13 2 1 ' 560 147
Pine 18 601 9 0 0 95 0
Twin Falls 77 1188 4 0 0 116 0
Way Dam 214 7763 35 12 0 1232 0
Column Totals 1095 21037 171 123 68 3100 1100
* Excludes transect areas surveyed in 1988/1999/2001 during predictive rnodel survey
H:gis\W24\96)\High Probability Area Stats.wb3 06/26/02
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of an HP area and no sites in an LP area of 17 acres (Engseth and Van Dyke 2000).

In June, 2002, another 184 acres of LP area were surveyed for timber sales that will occur
during 2002. No prehistoric (or historic) archaeological sites were found. Table 1 shows the total
survey statistics by HP and LP areas as of June, 2002. Thirty three percent of all HP areas have been
surveyed and contain 21 prehistoric sites; 21 percent of all LP areas have been surveyed and hold
zero (0) prehistoric sites. Only 19 of the 32 prehistoric sites used to generate the model are actually
in HP areas, but another two are within 30 and 60 meters of HP areas. Curiously, seven of the 11
sites (34.4%) not in HP areas are on Big Quinnesec.” The single site found on Big Quinnesec during
the 1999 sample survey (20DK43) is in an HP area. The other six sites were reported in an
archaeological survey of the reservoir shoreline in 1994 (Witkowski et al. 1994).

The Big Quinnesec hydro project entirely environmental setting is quite different from sites
farther north that are not on the Menominee River. It is more similar to the environmental setting
of White Rapids and Chalk Hill where site densities area higher. The fact that the model does not
account for site locations at Big Quinnesec does not suggest a weakness in the model, rather, it
indicates that it is particular to a distinctly different environmental zone. Therefore, we believe that
the Big Quinnesec hydro project should be omitted from the predictive model. Any future
construction on the Big Quinnesec hydro should be subject to the same treatment as projects on the
White Rapids and Chalk Hill hydro projects.

We believe that this is a workable model for prehistoric site locations on the remaining
hydros. It does not guarantee that prehistoric sites will be found in HP areas, rather, it indicates that
there is a greater likelihood of finding a site in HP areas. It also indicates that there is a much lower
likelihood that prehistoric archaeological sites will be found in LP areas.

We recommend that this model, essentially the set of maps (Sheets A-1 through A-19), be
used to guide management land use planning. Any development that is planned for HP areas should
be preceded by an archaeological survey. Planned development in LP areas should require no further

archaeological survey for prehistoric sites.

! The four other sites outside HP areas are: 2010185 and 20DK36 (on Way Dam, reported by a
local collector), and 2010234 on Lower Paint (Van Dyke 2000) and 47F1.165 on Pine (Van Dyke
1999).

16 AVD Archaeological Services, Inc.

EPA-R5-2018-009055_0000329_0023




SITE LOCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

6.0 REFERENCES CITED

Brazeau, L.
1989 Archaeological Investigations at the Brule Hydroelectric Project (FERC 2431), Florence
County, Wisconsin and Iron County, Michigan. Great Lakes Archaeological Research
Center, Inc., Reports of Investigation No. 232. December 1989

1991 Archaeological Investigations at the Brule Hydroelectric Project (FERC 2431), Florence
County, Wisconsin and Iron County, Michigan. Great Lakes Archaeological Research
Center, Inc., Reports of Investigation No. 232. July 1991

Engseth, M., and A.P. Van Dyke
2000 dn Archaeological Survey of a Timber Stand on the Brule Hydroelectric Project, Iron
County, Michigan, 2000. AVD Archacological Services, Inc. Report of Investigations No.
100128.

Martin, S. R., and P. E. Martin
- 1977 Cultural Resource Overview of the Ottawa National Forest. Cultural Resource Management
Report No. 2. Michigan Technological University. Houghton, Michigan 49931.

Plog, S.E.
1976 Sampling on the Regional Level. In, The Early Mesoamerican Village, edited by Kent
Flannery. Academic Press, Studies in Archacology Series.

Van Dyke, A.
2000 Second Year Sample Survey for An Archaeological Site Distribution Model for Wisconsin
Electric Lands on the Menominee, Brule, Pine, Michigamme and Lower Paint Rivers in Iron
& Dickinson Counties, Michigan and Florence, Marinette & Oconto Counties, Wisconsin.
AVD Archaeological Services, Inc. Report of Investigations No. 100086.

1999a First Year Sample Survey for an Archaeological Site Distribution Model for Wisconsin
Electric Lands on the Menominee, Brule, Pine, Michigamme and Lower Paint Rivers in Iron
& Dickinson Counties, Michigan and Florence, Marinette & Oconto Counties, Wisconsin.
AVD Archaeological Services, Inc. Report of Investigations No. 199064,

1999b NRHP Evaluation of Archaeological Site 2010220, Lower Paint Hydroelectric Project, Iron
County, Michigan (FERC Project NO. 2072). AVD Archaeological Services, Inc . Report
of Investigations No. 199064.

17 AVD Archaeological Services, Inc.

EPA-R5-2018-009055_0000329_0024




SITE LoCATION MODEL FOR PREHISTORIC ARCHAEOLOGICAL SITES

1997 Research Design for Archaeological Survey on Wisconsin Electric Power Company Hydro
Project Lands; Brule, Paint, Michigamme, Sturgeon and Menominee Rivers in Iron,
Dickinson and Menominee Counties, Michigan and Florence and Marinette Counties,
Wisconsin. AVD Archaeological Services, Inc., Report of Investigations No. 197007

1996 Archaeological Survey and National Register of Historic Places Evaluations on The Brule
River Florence County, Wisconsin and Iron county, Michigan (FERC Project No. 2431).
BZ Engineering, Inc., Archaeclogical Services Division Report of Investigations No. 196240

Witkowski, D. H., L.A. Rusch, and K. W. Karstens
1994 Results of an Archaeological Survey and Testing Investigation of the Big Quinnesec Falls
Hydroelectric Project on the Menominee Riverin Dickinson County, Michigan and Florence
and Marinette Counties, Wisconsin. FERC Project 1980. Midwest Archacological
Consulting Research Report Number 19.

18 AVD Archaeological Services, Inc.

EPA-R5-2018-009055_0000329_0025




Michi®

Michigamme :
Reservoir

H Way Dam

i
()
Q’\

:; A Project Key
i -';:"!;rﬂack
5 s N Way Damn N Michigamme Falls
2 Hemlock Falls Twin Falls
ﬁ,-a’
A T
h 6 /\/ Peavy Falls Pine
9 9 Lower Paint //\\// Kingsford
5, Eamy,
i .
®r
Brule Big Quinnesec Falls
Lower Paint PBEV}!
A Fond
i
11 - 8
(\}\e River M, Michigammae Falls
A
1 2 Brule
2
‘] %%,-, 1 4
i o
Rive,
Y Tivin Falis
Plne‘9’ or Fine 1 8
A
17 s |
S R, e ST S . R King=ford, . f...ce . L e _ .
r’ ‘ 7
- Sﬁfuinnesea i

19

=7

2002 WE ENERGIES ARCHAEGCLOGICAL SURVEY

1 2 4

miles

All map sheets are shawn at a scaie of 1:24,000,

Map Nate

Classification for Map Sheets

Job Number: W24 - 96J
05/09/02

Composed by: bjh

KEY SHEET

Projact Location m Lakas and Rivers (2NN Higher Prob-
ability Area
Quadrangle Streams
Baundary
Archasologicat Site Location
Historie [ |  OraExploration Pit Prahistosic

ENGI NEERS

ARCH
c
F L oA

ARCHITECTS
SCIENTI ST

AVD

Archaeclogical Services, Inc.

TECTS
T

NNEGRS

EPA-R5-2018-009055_0000329_0026




_\ T P LC0Z 66G1 10 BBEL i 1'
U] SENAIRE _.mu_wo_omm;uz( S ¥ 3NNV 14 9Es 1aqU ) u) peAoaing \{ Ul peAeAIng o
e
D>< EaE FRTENR] ek Aaning HIOAHISTH IWINVDIHIIN PUB INVT AVM
$ % 33N | DR 3
DUOISIYSIq g ucneindx3 810 a SUoISH
voneao] sus jeobojearyaly -
e sdewaew;zosdew/ a5 F— 189, 0O0E = .1 3IVIS
—. ...< |_|m m —I_m Jasyoue/ragiP TN oI0ey Lo>_¢_mmuro N sweeng oumpeny s/ setowony | L IHH'Um
eary A
ZO/ET/S0 =28 .nEM..m;_mn___M Loy seay pue sexe] E Uopro0 106]01g v
reg - Pz Hequinp qor woie1sser deyy i98f 000§ 000t 000E 0002 oot 0

dVIN AJAHNS TVIIDOT03IVHIHVY SJIDHAND AM

K T
R L h,_,“,
'

o

A

pgPEes o
L LN

- o
Sl

ipenty o “oginr os/a)

EPA-R5-2018-009055_0000329_0027



e

B
9 i

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

feet Archaealogical Site Location Survey Type Map Classification SHEET A-2
1 kikometer - -
! Historic SR & Pmjectlecation || Lakesand fivers N ;(é?l?;r Frob-
SCALE 1 = 2000 feat .
[} omemomion s /v e s N g oareion
Macro: ./W24/96.J/archeo/

WAY DAM and MICHIGAMME RESERVOIR

Prehistoric

Timber sale

Imaps02/makemaps.ami

EPA-R5-2018-009055_0000329_0028




U 2010223

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

o 1000 2000 . . . er . : T
| s o 2 " Archaeological Site Location Survey Type Map Classification @Tjw———::;mi: | SHEET A-3
L) 0 1 kilemetsr . < B SETEATISTS -
W WE S ey | 1 Historic R ?gg;zﬁ g,gg A Projact Looasion l:] Lakas end Rivers m :m-;;r:g:— : FLANNKER:
. Job Mumber: W24-26J

SCALE 1" = 2000 feat

i:l Ore Exploration Pit N gg&s\mdln /‘/ g‘:jasdr:wla Steoams /\/ g‘r,lﬂigglﬂlvef ‘, A VD 05/23/02
Macro: ./W24/86J/archeo/

Archaeological Services, Inc. Imaps02/makemaps. ami

Prohistoric Timber sale

WAY DAM and MICHIGAMME RESERVOIR

EPA-R5-2018-009055_0000329_0029



: "' I -
£ Cassay

¥, Lake

inda. ...

ot

NS

Je S e
e

A

gy
PN ]

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

¢ 1000 2000 3000 4000 5000  teer
| eeee———_ S—

5 a T kil

(——
SCALE 1~ = 2000 feeT

WAY DAM and MICHIGAMME RESERVOIR

Map Classification

Projoct Locotion l:l Lakes and Rivers Ry

CGuadrangle e Streams
Boundary N

Archaeological Site Logation
Historic E Ora Exploration Pit ‘
Survey Type

Survayed in Surveyed in
1998 or 1999 N 2001

Highar Prob-
ability Area

Original River
Coursa

Job Number: W24 - 865

Date: 05/23/02
Macro: . fW24/96Jfarcheof S H E ET A'4

fmaps02/makemaps.ami

Prahlstaric

Timber sala

ENciNEE RS

ARCHEITECTS

F CTENTL TS .
PLANNERS Archaeclogical Services, Inc.

EPA-R5-2018-009055_0000329_0030



DUy ‘sadinias 2B010FRDIY s a 3wy —— WpsRE NS apekenns
D >< TITTITEY Y A 2df; Asaing G194 AJOTNGH
S HEINITINE b
v TUCITY B 1id UOREIOIAXT B0 E LOISIH
uoRedOY BYg Jesbojoseyony PPy e —

|wiesdelusyew/zosdew/ s5no3 J—,
- JORIRIMYB T/ T0I0BN 1BAE W50 N sweans \ aBumper P — — - — N
m < I—Im m I m ANy Ajige Jereuo)ly | 3] 5

ZO/SEi50 wIRg QO JeuBiH Y momm pus seyer) _HU uppeno 198/oig L 4

r96 - PZM “equiny qor uoneoysseln degy wo CO0S 000% 000g 0002 0001 0

dVIN AJAHNS TVIID0TOIVHIHY S3IDHINT IM

G @

YN “sed 121SAL)
b o uono

TIPS )

7 S

¥ i, "~
fV«fJPWU% o

e A |
Tageiliiey

EPA-R5-2018-009055_0000329_0031




c
. Mich.

i

Crystal Falls, i

T Lake Ma,

f '\ﬂ’
M T?.J‘ﬁ;’?_a“ Lak

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

1000 2000 3000 4000 5000 6000

feat

1 kilemater
1]

SCALE 17 = 2000 fest

PEAVY FALLS

Archaeofogical Site Location
Histosio

Cre Exploration Pit

Prohistorio

Survey Type Map Classification E:"io:l:.“liﬁe: s;s SHEET A-6
?ggr;\;!:diglgg A Projact Locatlon m takes and Rivers m :lé?lri!t:r;r::- FTARKERS
Surveyed in o . Job Number: W24-96J
2607 VAV i e Stoems AN/ Qfsinaliver { AV D 05/23/02
Fimber sal ; ; Macro: ./W24/96J/archeo/
r salo Archaealogical Services, Inc. Imaps02/makemaps.aml

EPA-R5-2018-009055_0000329_0032



ey

A

<n
A

o

2CE

i

7

4‘292:;05 ]
2, o)
N ik

o 1000 2000 3000 4000 5000  feet Map Ciassification Jaob Number; W24 - 36
& projactiocaron [ ekesand Rivers (ST Wonerprob- | pate: 05/23/02
ra— / SHEET A-7
| /7 Quadrsrgle g Stroams A\S Original River Macro: ./\W24/960/archeof
SCALE 1+ = 20001 Baundary Courea {maps02/makemaps.ami
= oot Archaeological Site Location
Historic m Dre Exploration Pit Prohistaric
7 ENGCI NEE LGS AV D
ARCHI TECLTS
PEAVY FALLS _ Survey Type e
broveas W Survoyedin Timber sala PLANNERS Archaeological Services, Inc.

EPA-R5-2018-009055_0000329_0033



ich.

Mic

(4

' Lake Ma

=3

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP
o 1000 2000 3000 4000 5000  feer Map Classification Job Number: W24 - 96J
» i, Project Location E Lakes snd Rivers [NRY  Higher Prab- Date; 05/23/02
T y e — el s Sweams A :::::;::a, Macro: ./\W24/96J/archeo/ S HEET A"8
SEALET" = 2000 foat Archaeological Site Location ot /maps02/maksmaps.arml

Historle :] Ora Exploration PIT Prehistaric
s 7 ENGc I NEERS AV D
Lrve & ArcHTTECTS
PEAVY FALLS Surveyad in N s:me};fd in Timbar sala PR Arch logical i
H
Sureeyedin Sur PLANNER rchaeological Services, Inc,

EPA-R5-2018-009055_0000329_0034



A

/3010260

H e
\
‘yyi7e | 8183

. —~

.,

23530

- =

o

Cr);;ta\\f'ﬁaﬂs
ary.

. Mft.‘h}”«» i

s

T Lake Wary.}

WE ENERGIES ARCHAEGOLOGICAL SURVEY MAP

200 3000 4000 5000 6000 fost

o 1 Kilometer
1 —1

SCALE 17 = 2000 faat

LOWER PAINT

Archaeological Site Location

Histore

I:} Ore Exploration Pit

Prehistosic

Survey Type

Surveyed in
1998 or 1999

Sunvayed in
2001

Timber sale

2

Curdrangke
/ ‘/ Boundary

Praject Location

Streams

Map Classification

Lakes and Rivers

NN
N

Higher Prob-
ability Area

Originas River
Course

AVD

" Archaeological Services, Inc.

SHEET A-9

Job Number: W24-96.J

05/23/02

Macro: ./\W24/96archeo/
/maps02/makemaps.ami

EPA-R5-2018-009055_0000329_0035




i

[+

) Falls, M

Crysta :
:'[‘_;Eé'Mary,u joh:™ "

4

v
S

i e . - \;\h . "
e T F S ST - o, A &
- 7y : AN GRS | It § 50y afaldipd ' ; T e\
i i d R i j' / & ; e BN ATy Tady ' J ~ e,
- . \ . . ad B ) & - e, ‘-‘..‘—A., 5 o -
b Ty ) i e RN “.;n -~ ;3\;:{\:\\\ S T L2 ; - .
- ¥ ?‘f’ “.)'"'2’ (‘1' s £ %

-

)

i
i i

st

WE ENERGIES ARCHAEOLOQGICAL SURVEY MAP

B0 teet Archaeological Site Location Survey Type
1 kllometey

Map Classification
Mistorla R ?gg’;\éﬁ !;99 A Project Location I:l Lakes and Rivers Y] Hiaherprob-

I

SCALE 1~ = 2000 fesat

MEON TR | SHEET A-10

abiiity Aroa
] oremoutonp A s /o v AN AVD rrbvie
LOWER PAINT Prefiistoric Timiber sale Archaeological Services, Inc. Mac;'?ri 5%224}';2 g;g :{:g:‘z’ml

EPA-R5-2018-009055_0000329_0036



‘:?\)ea

:’f_'ff‘a,fc_e - b

2010259 ¥

" Airs 53

Ff&m}:cé West,')

-7
.\_//

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP
s a0 Archaeological Site Location Survey Type Map Classification ] SEAErERY
T ! Ko Mistoric Sunayadin & Poeriosaton [ | tekessndmves  ENRRY Highar Prob- ‘ PR S H E ET A— 1 1
SCALE 1* = 2000 teat .
Qre Explesation Pit N gglgfveﬁ in / \/ Quadrangie A Stroams N Origlfslglﬂlver J gbzliumber: Wa4-a6J
BRULE Prafistoro Timbar sate poundery Cour : AV D 05/23/02

Archaeological Services, Inc.

Macro: ./W24/96farcheof
Imaps02/makemaps.aml

EPA-R5-2018-009055_0000329_0037




| 20101587%. [

.78

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP |

[ 1000 2000 3000 4000 60C0 H000  feet
Lo S s D

Archaeological Site Location Survey Type Map Classification | NS IRA AR
1 5 0 1 Kilometer g . v ive P q ! selpirlets SH E E ! A' 1 2
[ — e — T — T " — — Historln E Survayed in i Projeet Locasion |:| Lekes and Rivers Ry Huaner Pron- ; FUAHHE R ¢

1998 or 1995 ability Asea
SCALE 1* = 2000 feet
- . ) : Job Number: W24-96J
[ s A g /e N - AVD 0572302
Macro: ./W24/28J/archeo/
fmaps02/makemaps.aml

BRULE

Prohistaric Timber sala Archaeclogical Services, Inc.

EPA-R5-2018-009055_0000329_0038



WE ENERGIES ARCHAEOGLOGICAL SURVEY MAP

1000

2000 3000 4000

5000 feat

1 kilomater
]

SCALE 1" = 2000 faer

MICHIGAMME FALLS

Map Classification

Prejact LosaTion l:l Lakas and Rivers RSy
CQuadrangle e N

Boundary
Archaeclogical Site Location

I

Streams.

Histaric Ors Exploration Pit

Survey Type

Surveyed in Surveyed in
1998 or 1995 2001

Highsr Preb-
ability Area

Original Rivar
Course

Prahistoric

Timber sale

Job Number: W24 - 86J
Date: 05/23/02

Macre: ./W24/96J/archeo/
imaps02/makemaps.aml

SHEET A-13

AVD

Archaeological Services, inc.

EPA-R5-2018-009055_0000329_0039




Flarence I:'ast, I.Mrs.

1

i
[
| .
|-

i

i

A
-1
i

<1
.
\{
S

i
i
1
s
b
I

No.rt}b La/{e

Rebuing:

tsiznd

- Mich.

e
b

\..__

NS 0N

_‘(.

WE ENERGIES

ARCHAEOLOGICAL SURVEY MAP

0 1000 2000 3000 4000 5000

6000 {eel

? kitometer
—1

SCALE 1* = 2000 fest

TWIN FALLS

L1

Archaeoclogical Site Location

Historic

Cre Exploration Pit N

Pechistoric

Survey Type Map Classification

?;r;;yo?di b A& Project Logaticn I::j Lakes and Rivers s
ggro“fyadin / \/ g::g‘;zr:ele N ) Streams N
Timbar anle

Highar Prob-
abllity Ares

Orlginal River
Course

e

AVD

Archaeological Services, Inc.

SHEET A-14

Job Number: W24-96J

05/23/02

Macro: ./W24/96J/archeof
fmapsQ2/makemaps.aml

EPA-R5-2018-009055_0000329_0040




L Middle

|
Spread]
C Fagle,

Flor_e_;fc
Iron Mountain SW, Wis, - Mich.

La,,!_f__e-

ity ‘E:{ﬁ.c

AICRANSON o

TR
R{ORVRCE g«
Paipy-

¥
&

“Sp ring ﬁf«i

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

—
0 1000 2000 3000 4000 5000 f . . . iy .

e Archaeological Site Location Survey Type Map Classification AEEREENS SHEET A-15

1 .5 4] 1 kil SEIENT13573 -

B g ) 9
- zlzmom‘t ] Historic ?;g;!?d];;\aa i Projact Logation ]:l Lakes and Rivers m ;Ié%?t:r:;::- FIaWNEELN
. : Job Number: W24-964
fan P [ di .
[ ] oreExpiomatoni 2000 //  Guadmngle S Sumems AN Qe AV D 05/23/02

TWIN FALLS : Prahistoric Timbarsale Macra: .MW24/96J/archeo!

fmaps02/makemaps.am]

EPA-R5-2018-009055_0000329_0041




- T T e —_
i : :
e ]
D=
R
58
1§
Qg af -
- .
g_“ tr - BBM
;1
286
t &
s S5
u-i‘ [
| F
b &
! - =
i . -

n,:SW.‘IW

T i
1 S =)
B ; . =
et
* ¥

S Bravid #

o 1600 2000 2000 4000 5000  feet Map Classification ! Job Number: W24 - 36.
| —— Ml ) ) Laks d Ri oy Higher Prob- .
5 [s] 1 kilometer A Prajact Losatian :l e m eb?llerr:a ater 05728102 S H E ET A 1 6
T o o— ] A7/ Qusdangs ~ Straams AN/ OrginalRiver | Macra: ./W24/86J/archeo/ -
g1 = undary Course /maps02/makemaps.aml
SCALE 17 = 2000 feet Archaeolegical Site Location
Historic I:l Ore Explaration Pit Prahlstoric
P] N E Sun/ey Type % AV
$ LT ENTTSTS
Surveyedin Favd Survoyed in Timber sale PLANRERS Archaeological Services, Inc.

EPA-R5-2018-009055_0000329_0042



.. Frog
Luke

3 Zé 27.29:31=;

s

3% '35 {3788 41

L
- .Il‘ -

PR TT s

ic

i,
lich.

i

ain,

Iron fMount,

fron Mountain SW, Wis. - M

By (
[V S "
WWRETTUTNG AN

KINGSFORD

]

i

N

%31

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

0 1000 2000 3000 4000 5000 foar Map Classification Job Number: W24 - 96J
A proporlocaron | takesand Rivers [TRRNN] Hghorbrob- | Date: 05/23/02
5 o 1 kilpmeter
— " 1 e Susdramalo Stroams /NS crginalfwer | Macre: . W24/98J/archen/ S H E ET A"‘ 1 7
SCALE 17 = 2000 feer Coursa /maps02/makemaps.aml
- Archaevological Site Location
Historis : Ora Explaration Pt Prahistaric
ENGI NEERS
Survey Type ArcRiTECTS A V D
Ki N GS FO RD Surveyad in Surveyad in Timber salo Fﬁ% ArchaeologEcaI Services, Inc.
1998 or 1999 2001 '

EPA-R5-2018-009055_0000329_0043




2 Frey
Lalkse

h. - Wis., . ”'_

—&'

i

)
e
lich.

Mi

]

Iron Mountain,

Jron Mountain SW, Wis. - M

FORD
AIRPORT

Cryntal
Lake

A
Y
0 1000 2000 3000 4000 SO0 fest Map Ciassification Job Number: W24 - 96J
C T e Saaaaaa— . . Laks d Ri N Highar Prob- -
. 5 + kilomarer b, Projact Locatian I:I o5 and Rivers [N st;%ierrea Date: 05/23/02 S H E ET A 1 8
o m—— ] ] e Quadrangs / sweams AN/  OrignalRiver | Macro: ./W24/98/archeo! -
SCALE 17 = 2000 feet Hneary Course /mapsO2/makemaps.ami
= e Archaeological Site Location
Historic E Cre Exploration Pit Prahistorie
s - ENG T HEE TS AV D
urvey Type RERITECTS
KINGSFORD Surveyed in Surveyed in Timbersale %{ Archaeological Services, inc.
1898 or 1899 2001 4

EPA-R5-201 8-009055_0000329_0044



(o Skidmore

(20

R . e
oDka3

12

\ w-l;.i

B,

MCKINSDN
AARINETTE ™

'dunt&?ﬁ, MICH:

WE ENERGIES ARCHAEOLOGICAL SURVEY MAP

feat

1 Klomater
|

SCALE 1 = 2000 fael

BIG QUINNESEC FALLS

Archaeological Site Location

L1

Historic
Cro Exploration Pit

Prehistoric

Survey Type Map Classification
?gg;ﬁd] g,gs A Praject Loation ] Lakes and Rivers Y

N gggiayadin / Vi Quadrangle .. Stams N

Boundary
Timber sale

tHighsr Prob-
ability Area

Criglnai River
Cotirse

AVD

SHEET A-19

Job Mumber: \W24-86.)

05/23/02

Macro: ./W24/96J/archeo/
[maps02/makemaps.aml

EPA-R5-2018-009055_0000329_0045




3

W

A

o

oo

o B wor e

o

Stae?

B

3

Appendix B-1

SHPO
20ME17
20ME2/10
20ME23
20ME3
20ME4
20MEA49
20MEB1
20MEB2
20MEB3
20MES8
20MEB9
20MET0
20MET1
20MES
47MT173
47MT219
47MT234
47MT235
47MT25
47MT26
47TMT27
47MT35
47MT37
47MT40
47MT41
47MT42
47MT46
47MTO6
4TMTO7
47MT98

20ME13
20ME14
20ME15
20ME16
20ME47
20MES0
20MES
20MEGS
20MEB6
2MEQ
47MT218
47MT220
47MT221
A4TMT222
n=44
WR=
CH=
BQ=

LP=

MF=
PN=

TF=
WO=

Br=

Table 1: Known Prehistoric Sites Near WE Hydro Projects

Project
WR

WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR
WR

CH
CH
‘CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

Rapids
Chalk Hill
Quinnesec
Lower Paint
e Falls
Pine

Twin Falls
Way Dam
Brule

SHPQ
20DK23

- 20DK24

20DK25
20DKZ26
20DK27
20DK28
20DK29
20DK30
20DK32
20DKA43

2010228
2010234

20101°
47FL31

47FL165

20DK5
20DK6

20DK33
20DK34
20DK35
20DK36
20DK42
2010184
2010185
2010186
2010187
2010238
2010239

. 2010240
2010241 -

2010242
2010243
2010244
2010245
2010246

2010185
2010156
2010157
n=38

N=82

Project
BQ

BQ
BQ
BQ
BQ
BQ
BQ
BQ
BQ
BQ

LP
LP

MF-.
MF

PN

TF
TF

WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD
WD

BR
BR
BR

AVD Archaeological Services, Inc.
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Table 2: Sites Used for Mode! Development

— el e L emer .

- -

SHPO# Project Site Type Culture Descriptionsfrelevant information
20DK24 BQ Campsite/village Unk prehis/Archaic? shore camp, small features & lithics, limited testing
200K25 BQ Cache/pithearth-Camp/village Unk prehist/Archaic/Wdld  a low rise of sand with very deep features
20DK26 BQ Unknown Unk prehist/Paleo-Indian  subsurface lithics, no features
20DK27 BQ Other - portage L. Wdld/Archaic?/Euro-A  terminus of portage. Historic and Late Woodland artifacts
20DK28 BQ Dam-hist earthwork/portage Unk PrefHist. Ind/E-A portage, possible dam location, disturbed-dam construction
20DK28 BQ Campsite/village Unknown prehistoric small shore site with lithic features
20DK30 - BQ Lithic scatter Unknown prehistoric quartz, quarizite, and chert flks found on trail
20DK43 BQ Campsite/village Unknown prehisioric 4 positive ST, 7 chert flks, & quartz, 9 calc. bone frags
2010220 LP Village Middle & Late Woodland 30" high ridge - 800' W of small tributary. 7,000+ artifacts
2010228 LP Camplviltage-Lithic scatter Unknown prehistoric on river edge; some logging disturbance
2010234 LP Camplvillage-Lithic scatter Unknown prehistoric north of an inside meander, a low flat lerrace
20101 MF Lithic scatter Woodland quartz workshops, much debitage, tool kit materials
47FL31 MF Camplvillage-Lithic scalter Woodland bone, quariz point, quartz and chert fiks
47FL165 PN Camplvil-Lithic scatter-found’n  Unk prehis/historic prehist. camp, historic struc. - earthen berm nearby
20DK6 TF Lithic scatter Unknown prehistoric near Menominee & creek confl. lithic debris, 15 cm deep
20DK33 WD Habitation Unknown prehistoric many quartz, some flint, FCR; sometimes inundated
20DK34 WD Habitation Woodland lower water level; 4 triang. & 1 point/blade-broken stem
20DK35 wbD Habitation Unknown prehistoric 1 guartz blade, many fiks, many FCR
20DK36 WD Habitation Unknown prehistoric at lower water; quartz knife, flks & cores, FCR, fire pits
20D0K42 wD Habitation Woodland . FCR, quartz fiks 1 quariz point, 1 chert blade .
2010184 "WD  Habitation Unknown prehistoric quartz fiks & cores, flint fiks, FCR
2010185 WD Habitation ‘Unknown prehistoric flint knife, flint fiks, quartz flks & cores, FCR
2010186 WD Habitation Archaic Brewerton quartz point, quartz knife, quartz fiks & chopper, FCR
2010187 WD Habitation Unknown prehistoric quartz fiks & cores, fiint fiks, FCR, fire pits
2010238 WD Habitation Unknown prehistoric 1 Hixton blade
2010239 WD Habitation Unknown prehistoric FCR, guartz flks & 23 pieces of copper
2010240 wD Habitation Unknown prehistoric FCR, quartz fiks and broken quarizite blade
2010241 WD Habitation Unknown prehistoric FCR, quartz, 1 copper awl; 2 areas of FCR at site
2010243 WD Habitation Unknown prehistoric FCR, quartz fiks and 1 copper tool
2010244 WD Habitation Unknown prehistoric FCR, quartz flks and 1 small copper piece
2010245 wD Habitation Woodland 2 triangular projectile points
2010246 WD Habitation Unknown prehistoric FCR, quartz flks, 7 pcs copper

32
FCR=

Appendix B-2

fire-cracked rock

ST=shovel test

flks=flakes

AVD Archaeological Services, Inc.
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Table 3: Sorted by Slope

3
SHPO# Project = “g “Aspect  Elev. 1stH20 2nd H20
) 2010234  LP i 270 1300 100 3090
. 20DK34 WD 180 1370 50 1160
2010240 WD 225 1370 500 2950
2010244 WD 180 1370 250 1900
) 20DK30 BQ 190 1032 100 2600
7 2010187 WD 180 1370 400 1855
2010242 WD 225 1370 450 1500
y 2010243 WD 135 1370 1100 2000
2010246 WD 190 1370 1 1825
© 20101 MF 225 1131 100 1067
, 20i0238 WD 169 1372 1 2930
" 47FL31 MF 348 1137 100 782
2010238 WD 202 1371 100 2910
, 20DK42 WD 43 1375 50 400
y 2010186 WD 142 1370 800- 2050
20DK33 WD 192 1377 50 895
. 2010241 WD 268 1373 400 2620
p 200220 L 220 1300 20 20
20DK35 WD 112 1375 50 1345
) 2010184 WD 133 1377 50 1020
p 20DK25 BQ 189 1034 100 1250
¥ 20DK29 BQ 190 1032 100 1530
' 20DK24 BQ 178 1034 100 2066
20DK36 WD 206 1383 200 760
F 2010185 WD 270 1385 100 1200 78.1%
B 20DK6 TF 325 1085 100 140
, 20DK43 BQ 203 1034 100 650
~  20DK28 BO 73 969 100 1000
» 2opk2s BQ 145 1058 575 1830
|, 20DK27 BQ 178 1026 100 600
' 47FL165 PN 172 1212 100 80
b 200228 1P 224 1335 100 805
oy 32
! - Slope
; zzl w}
K v |
Ik 2+ i
3 ol mm@ﬂﬁgﬂﬂjﬂmﬂﬂm@wﬂ” LRI
; oo™ G ”°‘§ae§°”° T
‘ i
v} mean 3.4
3 std. dev. 3.0
!
B
i Appendix B-3
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Table 4: Sorted by Aspect

SHPO# Project Slope ‘Aspect Elev. 1stH20 2nd H20
20DK42 WD 24 43 1375 50 400
 20DK28 BQ 6.9 969 100 1000
" 20DK35 WD 3.0 - 1375 50 1345
2010184 WD 33 1377 50 1020
2010243 WD 1.0 1370 1100 2000
2010186 WD 24 0 1370 800 2050
20DK26 BQ 7.7 1058 575 1830
2010238 WD 1.4 1372 1 2930
47FL165 PN 10.4 1212 100 80
20DK27 BQ 9.0 1026 100 600
20DK24 BQ 3.8 1034 100 2066
2010244 WD 0.0 1370 250 1900
20DK34 WD 00 1 1370 50 1160
2010187 WD 08 ¢ 1370 400 1855
 20DK25 BQ 35 1034 100 1250
20DK30 BQ 07 1032 100 2600
20DK29 BQ 37 - 1032 100 1530
2010246 WD 1.1 1370 1 1825
20DK33 WD 2.7 1377 50 895
2010238 WD 2.1 1371 100 2910
20DK43 BQ 8.3 1034 100 650
- 2010220 LP 3.0 1300 20 20
2010228 LP 12.0 1335 100 805
20101 MF. 14 1131 100 1067
2010242 WD 10 1370 450 1500
2010240 WD 0.0 . 1370 500 2050  75.0%
2010241 WD 29 . 1373 400 2620
2010234 LP 0.0 - 1300 100 3090
2010185 wD 44 1385 100 1200
20DK36 WD 4.0 1383 200 760
20DK6 TF 5.2 1085 100 140
ATFL31 MF 2.4 ©o 34 1137 100 782
32
Aspect
350 .
325 3
300~ .
275
250~
o 225 ‘
32001
:;.’,.27& . ‘ :
100~ : i
754 | -
2
25 |
R e e e o ou e S
e e T
mean 196.0
std. dev. 64.1
Appendix B-4
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Table 5: Sorted by Distance to Nearest Water in Feet

SHPO# Project Slope Aspect Elev. & i 2nd H20
2010246 WD 1.1 190 1370 1825
2010238 WD 1.4 169 1372 2930
2010220 LP 3.0 220 1300 20
20DKA42 WD 2.4 43 1375 ° 400
20i0184 WD 3.3 133 1377 1020
20DK35 WD 3.0 112 1375 1345
20DK33 WD 2.7 192 1377 ° 895
20DK34 WD 0.0 180 1370 1160
20DK28 BQ 6.9 73 969 | 1000
20DK27 BQ 9.0 178 1026 | 600
20DK24 BQ 3.8 178 1034 2066
20DK29 BQ 3.7 190 1032 1530
20DK25 BQ 35 189 1034 1250
20DK30 BQ 0.7 190 1032 . 2600
20DK43 BQ 6.3 203 1034 850
2010228 Lp 12.0 224 1335 805
2010234 LP 0.0 270 3090
47FL31 MF 2.1 348 782
20101 MF 1.4 225 1067
47FL165 PN 10.4 172 80
20DK6 TF 5.2 325 140
. 2010239 WD 2.1 202 2910
2010185 WD 4.4 270 1200
20DK36 WD 4.0 206 760
2010244 WD 0.0 180 1900
2010187 WD 0.8 180 1855
2010241 WD 2.8 268 2620
2010242 WD 1.0 225 1500
2010240 - WD 0.0 225 2950
20DK26 BQ 7.7 145 1830  93.8%
2010186 WD 2.4 142 2050 :
2010243 WD 1.0 135 2000
32

Distance to Nearest Water
1400
900 ;
600
?oo-j
g %o
L.
A0 -
300 -
I ]
e et
mean 2015
sid. dev. 2449
Appendix B-5
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Table 6: Sorted by Distance to Next Nearest Water

¥
" SHPO# Project Slope Aspect Elev. 1st H20 2nd H20
1 2010220 LP 3.0 220 1300 '
. 4TFL165 PN 10.4 172 1212
20DK8 TF 5.2 325 1085
' 20DK42 WD 2.4 43 1375
"y 20DK27 BQ 90 178 1026
72010240 WD 0.0 225 1370
I 2010239 WD 2.1 202 1371
) 20DK43 BQ 6.3 203 1034
2010241 WD 29 268 1373
' 20DK36 WD 4.0 296 1383
, 47FL31 MF 2.1 348 1137
2010228 LP 12.0 224 1335
| 20DK33 WD 2.7 192 1377
| 1 20DK28 BQ 6.9 73 969
;‘_ 2010184 WD 3.3 133 1377
(¥ 20101 MF 1.4 225 1131
|1 20DK34 WD 00 180 1370
b 2010185 WD 4.4 270 1385
20DK25 BQ 35 189 1034
' 20DK35 WD 3.0 112 1375
2010242 WD 1.0 225 1370.
? ' 20DK29 BQ 37 190 1032
1 2010234 LP 0.0 270 1300
2010246 WD 1.1 190 1370
¥ 50DK26 BQ 7.7 145 1058
% o0l0187 WD 0.8 180 1370
2010244 WD 0.0 180 1370
- 2010243 WD 1.0 135 1370
¥ 2010188 wp 2.4 142 1370
., 20DK24 BQ 3.8 178 1034 93.4%
. 20DK30 BQ 0.7 190 1032
'} 2010238 WD 1.4 169 1372
{7 32
Distance to 2nd Water 7
3000 - N
2800i |
2600 - 1)
} 2#00? ]
i 2200
!x 2000+
' . 1896
} B
3200-
moo:
B0G -
600“.
400 -]
ﬁmﬁnﬂﬂnjjﬂjaﬂ[» WS O ml woo - oars ookl
e B o el B B
mean  1211.3
std. dev. 704.9
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SHPO# Project Siope
20DK28 BQ 6.9 73
20DK27 BQ a.0 178
20DK30 BQ 0.7 190
. 20DK29 BQ 3.7 190 |
20DK25 BQ 3.5 189
20DK43 BQ 6.3 203 -
20DK24 BQ 3.8 178
20DK26 BQ 7.7 145
20DK6 TF 5.2 326
20101 MF 1.4 225 1
47FL31 MF 2.1 348 .14
4TFL165 PN 10.4 172
b 2010234 LP 0.0 270
2010220 LP 3.0 220
2010228 LP 12.0 224
20DK34 WD 0.0 180 .
2010187 WD 0.8 180
2010242 WD 1.0 225 ¢
2010186 WD 2.4 142
2010246 WD 1.1 190 - .
2010240 WD 0.0 225
2010244 WD 0.0 180 -
2010243 wD 1.0 135 -
2010239 wD 2.1 202
2010238 wD 1.4 169 -
2010241 wD 2.9 268 -
20DK42 WD 24 43 -
20DK35 WD 3.0 112 -
2010184 WD 3.3 133
20DK33 wD 2.7 192 -
200DK36 wD 4.0 296 -
2010185 WD 4.4 274 -
32
Elevation
1400 - o
1300 - a1 1 ;
1200 - § 1 i
%1100j ‘J:é
& 1000 i 11
800
8OO
700 AL e e oot
wamfxn praxr M’giie?&q o020
mean  1252.1
std. dev. 150.8
Appendix B-7

Table 7: Sorted by Elevation

Aspect Elev.  1stH20 2nd H20

100
100
100
100
100
160
100
575
100
100
100
100
100
20
100
50
400
450
800
1
500
250
1100
100
1
400
50
50
50
50
200
100

1000
600
2600
1530
1250
650
2066
1830
140
1067
782
80
3080
20
805
1160
1855
1500
2050
1825
2950
1900
2000
2910
2830
2620
400
1345
1020
895
760
1200

I
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